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(57) Abstract: 

PURPOSE: To reduce threshold voltage shift due to the 
fixed charge of a gate insulating film and suppress hot 
carrier deterioration due to channel hot electron injection. 

CONSTITUTION: A gate insulating film 1 02 is permitted to 
have double layer structure composed of a nitride oxide 
film 106, which contains 10 19 /cm 3 or more nitrogen atoms 
that constitute the interface between a channel area, and a 
silicon oxide film 107 which contains nitrogen atoms 
arranged on the nitride oxide film 106 by a concentration of 
10 19 /cm 3 or less. Therefore, high resistance for the 
interface level due to hot carrier injection is provided by the 
high concentration nitrogen atoms on the interface 
between the silicon board and since the nitrogen atom 
concentration is low at other parts, the average nitrogen 
concentration of the whole gate insulating film is reduced, 
a fixed charge is reduced, an oxide film trap becomes less 
and the hot carrier injection is suppressed. 
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[#«»jE9] 

[»iE*t**B*] 0 0 19 

IffllEftS] 

[0 0 19] Sfc, C<0»Kft:*5Ct**#f*:»BOHii 
0 Vcm 1 &±*frSMfcStffcK«:««U iOBftBKffc- 

«, cwaft»^fc«i±ua*«[^*»ai oVcm* jsjl 

> v *y h 'J 7r±AUJ:4MM(7)^iS;i: 

[#«»]E1 OJL 
[»jE»ft»«*] 
[HEttfcSlB*] 0 0 2 1 
[HEifi-ffi] «E 



rams] 

[0 0 2 1 ] fLT, affcBfklUt 1 0 6<9SHfif 1*4 n 

£o Sfc* - ^Bt^SiSS^y d 7 7 ^ iM±i 2 i;^ 
tJiT^t^ii^^o IP*), v"J 3 1 0 1 Ufiv* 

ft 4 nm«)«fc/,^a«"Ca*«JK7lM OVcm 3 fil 
±^*. hmffi 1 0 3 UK*/* ft 8 nmOli kAk*?) 
««-ca*»aE3&*l OVcm 3 JaT*S*L&o 

[*a»iE i i] 

raiEWft«B*] 0 0 2 2 
[IHErtS! 

[0 0 2 2] Z<DX n **3|Jfi«|-C«±, ❖'-MfcJRRl 
0 2 * 2JftJligk U •>'j3Vifil0 1i:iSv^4n 
mOtikAk*Ogtis£T% aX»K4*l OVcm 3 £l±* 
traftRffcKl 0 6. Mgl 0 3 i:ifit»6 

8 n m<nil t A, t*<Dmmx-mmm&& \ OVcm 3 BIT 
^trv U n >B$fkK 1 0 7 75- e>t8j£ L/:^T*, * * * ju 
««1 1 2 fc^»ffi(z»ttf>n^a*?ft]Koiav»ttl8]B 
106#Kl/^ >T/<^ > ->i* * h * * 7i±AC J: 

ian<o»#uis*t^a*aawfi:v^«JB 107^ r 

- hftftM 1 0 2^T*SwB*»K«rT*f, H^m 

W«r*^3-*&fc k feU^ftflgh 7 y ^£'>fc < U ^ 

hxu^ h n >iSA*rWHM1-* k v*oSb«ri<** 0 
[¥*£*fiIE 12]" 
[»iE»ft*«*] 9JIH« 
[»iE*tft*B*] 0 0 2 5 
[lijE*tt] «5E 

[0 0 2 5] £OJ:o4*3«fcWTM± % LDDUSO* 

a* **»K*IS«t. iW««Ri2Ji^ 
fc»*U fia*KU^>««3 0 9i:«SLT 1 0 V 
cm 3 Ja±<oaK»«4:#"r&»v»aft«ftBl3 0 6 ^, 
4fc, ^-f *-7Hft«R3 0 8 t^^Lr 1 OVcm 

3 J^T^f?MmSy»J 3>*ftR3 0 7 *K«t 

4 J:^tcL^OT% l«SKl/-f>S«3 0 9#®t:|£ 
<t<bitfca3BagE<OS5^a*SfkR3 0 6^KUO7 
y<7 a* y h^r^ *J Tfl£AU J: a»aS*tt^)fejKU 

v»->«J 3>»jbK3 0 7 3i«|ftttRl&ft:^)T««)aXttft 

3e«ffUi:4ffi:»Jt KU-f >ffl^3 0 9^^^^H*pp 
I¥«»IE1 3] 
[MliEtf ftSlB*] 0 0 2 6 



she 

[0 0 2 6] ® 4 lz*%W\ztt 

BfffiHSrTF-fo EIKi3V»T, 4 0 lliv'J 4 
1 1 l±SS 1 »y'J n >KffcK> 4 0 6 li82«v'J n > 
MftR. 4 0 7l±fift»fKI»T**o 

[1tiEi*ftgl«] 0 0 2 9 

iniExm) sen 

[0 0 2 9] T>*-y#0§i4>T-^ffcf£, $ 

ft k. i *) &m t mm u jfm s fit n? «*t«s * t 

So 

[#»1IE1 5] 
I1tiEtt*ttfil«] WHO* 
[ttjE*tftfflS«] 0 0 3 1 

[MiErtfF] 

[003 1] ClW J: 3 fcH 2 L^^^figffi'T'n 7 t 
<{ ;v fcfifo*fii|*&& K u-r > T/<y > •> ^ * v h * -v ') 



K4 0 6 (i-C^-&/i«t»<i-*-i:7!) { M4 Lw» 0 HL, 

>*'J >^HiS* r jJ!t^*<OT-^^Wl¥At±4 nmtlit 

7l±v'J 3>«4 0 1 ^f>f *,(b*-i:v»T tav>IiS 
*«f'frKfe*4«>-e, ->U n>HMbgU 0 7 ©ill?4«ft 

ffiO**U*ti-*»ttlftl±li, ttfcttfbBM 0 6*«5"J 
=»>&&4 0 1 tl^SSr^r-r^Z 
[#«»iEl 6] 

[ttiEttfcftS«] 0 0 3 6 

[0 0 3 6] ifc. CO«WU ifUf. 

u ttfCR & JBifc L r c it i r > * - r * # tt & m % 4 1 x- 



